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Indian Standard 

SPECIFICATION FOR 

ADHESIVES ( LIQUID ) FOR 

LEATHER-BELTINGS 

( First Revision ) 

0, FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 30 January 1984, after the draft finalized by the 
Adhesives Sectional Committee had been approved by the Petroleum, 
Coal and Related Products Division Council. 

0.2 This standard was first published in 1963 and covered requirements 
for adhesives based on nitrocellulose. However, it has now been found 
that adhesives based on polychloroprene are being increasingly used for 
the purpose. The standard is, therefore, being revised to cover both 
nitrocellulose and polychloroprene based adhesives. Adhesion strength 
of joint at splice has been modified while the flexibility test for the dried 
film has been deleted. Some modifications have also been made in the 
test methods. 

0,3 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retain- 
ed in the rounded off value should be the same as that of the specified 
value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and test for liquid adhesives used for leather beltings. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall 
apply. 

♦Rules for rounding off numerical values ( revised ). 

3 
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2-1 Adhesion Strength — The minimum force required to cause 
failure of the adhesive bond. 

2.2 Open Assembly Time — The time elapsing between the appli- 
cation of adhesive and the assembly of the components of the joint. 

3. REQUIREMENTS 

3.1 Description — The material shall be uniform in consistency free 
from lumps, dirt or other suspended matter. 

3.2 Open Assembly Time — The open assembly time of the adhesive 
shall be as agreed to between the purchaser and the supplier and shall 
not vary from batch to batch. 

3.3 Adhesion Strength — The adhesion strength shall be as prescribed 
in 3.3.1, 3.3.2 and 3.3.3. 

3.3.1 Strength of Joint at Splice — When tested as prescribed in 
Appendix A, the joint in the test specimen, prepared as prescribed 
in A-3.1, shall not show any separation at a load of 17'5 MN/m 2 . 
( approx 175 kgf/cm 2 ), after conditioning in standard atmospheric 
conditions ( see A-5.1 ) and not less than 13*0 MN/m 2 ( approx 130 kgf/ 
cm 2 ) after heat ageing ( see A-5.2 ) and immersion in water ( see A-5.3 ). 

3.3.2 Strength of Joint in Shear — When tested as prescribed in 
Appendix B, the joint in the test specimen, prepared as prescribed 
in B-3.1, shall have shear strength not less than 40 MN/m 2 ( approx 
40 kgf/cm 2 ) after conditioning in standard atmospheric conditions 
( see B-4.1 ) and not less than 3*0 MN/m 2 (approx 30 kgf/cm 2 ) after 
heat ageing ( see B-4.1 ) and immersion in water ( see B-4.1 ). 

3.3.3 Peeling Load Test — When tested as prescribed in Appendix C, 
the joint in the test specimen, prepared as prescribed in C-3.1, shall with- 
stand a load of not less than 5 kg after conditioning in standard at- 
mospheric conditions ( see C-4.1 ) and not less than 3'5 kg after heat 
ageing ( see C-4.1 ) and immersion in water ( see C-4.1 ). 

3.4 Flexibilty Test — The test for flexibility of the adhesive shall be 
carried out as prescribed in 3.4.1. 

3.4.1 Test at Splice — The joint in test specimen, prepared as prescribed 
in A-3.1, shall not open when the test specimen is bent through an angle 
of 180° round a mandrel of 25 mm diameter. 

3.5 Shelf Life -— The material, when stored in original unopened con- 
tainers at temperatures up to 40°C, shall continue to satisfy the require- 
ments prescribed in 3.1 to 3.4 for a period of at least two years from the 
date of manufacture in the case of nitrocellulose based adhesives and at 
least one year in the case of polychloroprene based adhesives. 
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4, PACKING AND MARKING 



4.1 The material shall be securely packed as agreed to between the 
purchaser and the supplier. 

4.2 The packages shall be marked legibly and indelibly with the 
following information: 

a) Name and nature of the material, that is whether nitrocellulose 
or polychloroprene based; 

b) Manufacturer's name and recognized trade-mark, if any; 

c) Volume of the material in the package; 

d) Date of manufacture; 

e) Expiry date ( month and year ) indicated by the words "USE 
BEFORE". 

f) Identification in code or otherwise to enable the batch of manu- 
facture to be trade back from records; and 

g) Directions for storage and application. 

4.2.1 The packages may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors 
may be obtained from the Indian Standards Institution. 

5. SAMPLING 

5.1 Preparation of Test Samples — Representative test samples 
of the material shall be prepared as prescribed in Appendix D. 

5.2 Number of Tests — Tests for the determination of all the require- 
ments of the specification given in 3 shall be performed on each of the 
individual samples separately. 

5.3 Criteria for Conformity — A lot shall be declared as conforming 
to the requirements of this specification, if the different test results as 
obtained under 5.2 meet the corresponding requirements given in this 
standard. 

5 
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6, TESTS 



6.1 For carrying out tests prescribed in 3, the sample shall be prepared 
accordingfrrdirections of the manufacturer. The prepared sample shall 
be of a consistency suitable for application with a brush or spatula. 



APPENDIX A 

(Clause 3.3.1 ) 

TEST FOR STRENGTH OF JOINT AT SPLICE 

A-0. GENERAL 

A-0.1 The tensometer method of test has been prescribed in this standard. 
However, dead load method may be used as an alternative method but 
in the case of dispute the tensometer method given in A-l to A-4 shall 
be used. 

A-l. APPARATUS 

A-I.l Any suitable motor driven tensile strength, testing machine may be 
used. The capacity of the machine shall be such that any reading taken 
during or on completion of the test shall fall within the loading range 
( loading range being the range within which the indicated load shown 
after calibration is correct within ±1'5 percent ). The speed of the 
moving head of the tensometer, when running free, shall be 250 ± 50 mm 
per minute. The pendulum shall be free to move forward and backward, 
that is, the pawls shall be disengaged. 

A-2. NUMBER OF TEST SPECIMENS 

A-2.1 Test shall be carried out on 18 test specimens. Twelve test 
specimens shall be made from vegetable tanned leather belting strips and 
6 from chrome tanned leather belting strips, 

A-3 PREPARATION OF TEST SPECIMEN 

A-3.1 Take two leather belting strips of uniform thickness between 5 to 
6 mm. Square the ends of the strips before splicing. Make a splice of 
100 mm in length of each strip. Apply two coats ( see Note ) of the 
material on each splice and allow the coated splices to dry till the 
coating attains maximum tackiness. Join the coated splices in the 
manner shown in Fig. 1. Press the joint and air-dry or age the same 
as per the directions of the manufacturer to enable the joint to attain its 
full bond strength. 

Note — The number of coats of the material may be as agreed to between the 
purchaser and the supplier. 



IS : 2249 - 1984 




Fig. 1 



JAW 



All dimensions in millimetres. 

Arrangement of Test Specimen for Determination of 
Joint Strength at Splice 



A-4. PROCEDURE 

A-4.1 Measure the width of each test specimen to the nearest O'l mm at 
three positions, taking one measurement at the centre line of the splice 
joint and other two at a position approximately 20 mm on each side of 
the centre line of the splice joint. Take the arithmetic mean of the three 
measurements as the width of the specimen. 

A-4.2 Measure the thickness of each test specimen with a dial micro- 
meter. Take the measurement at three positions along the linear axis, 
one at the mid-point of the banded section and one each at approxi- 
mately 20 mm from it on either side. Take the arithmetic mean of 
the three measurements as the thickness of the specimen. 

A-4.3 Calculate the area of cross-section of each specimen by multi- 
plying the width with the thickness of the specimen as measured 
under A-4.1 and A-4.2 respectively. With the pair of jaws of the 
tensile strength testing machine 200 mm apart, clamp the specimen ( see 
Note ) as shown in Fig. 1, in such a way that the specimen is symmetri- 
cally situated between the pair of jaws and that the load, when it is 
applied, is directly along the central axis of the specimen ( on the instant 
when it is clamped, the grain surface of the specimen shall be in one 
plane ). Run the machine until the specimen is subjected to a stress 
of 17*5 MN/m a ( approx 175 kgf/cm 2 ) cross-section. Keep the test 
specimen for 5 minutes under tension. Release the load and examine the 
test specimen. 

Note — The test specimen shall be clamped in the jaws at a distance of 50 mm 
on each side from the lip ( tip ) of the splice end. Now the whole length of the 
specimen between the jaws is 200 mm in length. 

A-4.4 The material shall be taken to have passed the test if in all the 
18 test specimens, the joint does not show any separation after the 
application of the stress. 
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A-5. CONDITIONING 

A-5.1 Standard Atmospheric Conditions — Six test specimens made 
from vegetable tanned leather shall be conditioned for 24 hours at a 
temperature of 27 ± 2°C and 65 ± 5 percent relative humidity. 

A-5.2 Heat Ageing — Six test specimens made from chrome tanned 
leather shall be kept in an air-oven maintained at a temperature of 
70 ± 2°C for 100 hours. 

A-5. 3 Immersion in Water — Six test specimens made from vegetable 
tanned leather shall be kept submerged in distilled water at 27 ± 2°C 
for 24 hours. 

A-6* REPORT 

A-6.1 The mean of the six values obtained for each test shall be recorded 
as the joint strength at splice provided the values do not vary by more 
than 10 percent. 



APPENDIX B 

( Clause 3.3.2 ) 

TEST FOR SHEAR STRENGTH OF JOINT 

B-l. APPRATUS 

B-l.l A tensile testing machine as prescribed in A-l.l, with a rate of 
traverse 450 ± 50 mm per minute shall be used. 

B-2, NUMBER OF TEST SPECIMENS 

B-2.1 Test shall be carried out on 18 test specimens as prescribed in 
A-2.1. 

B-3. PREPARATION OF TEST SPECIMEN 

B-3.1 Take two belting strips of uniform thickness and apply two coats 
( see Note ) of the material on each strip over a length of 25 mm from 
one end of the flesh side of the strip after exposing a fresh surface by 
buffing. Allow the coated strips to dry till the coating attains maximum 
tackiness. Join the coated strips together in such a manner that the 
free ends of the strips lie in opposite direction ( see Fig. 2 ). Press the 
joint and air-dry or age the same as per the directions of the manufacturer 
to enable the joint to attain its full bond strength. Trim the test 
specimen to a length of 425 mm and width of 25 mm. 

Note — The number of coats of the material may be as agreed to between the 
purchasher and the supplier. 
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All dimensions in millimetres. 
Fig. 2 Test specimen for Shear Strength of Joint 

B-4. CONDITIONING 

B-4.1 Conditioning shall be done as prescribed in A-5.1 to A-5.3. 

B-5. PROCEDURE 

B-5.1 Fix the two free ends of the test specimen in the two jaws of the 
testing machine which shall be at a distance of 125 mm apart. Start 
the machine and record the load required to separate or break the joint, 
whichever is less. 

B-6. REPORT 

B-6.1 The mean of the six values obtained for each test shall be recorded 
as shear strength of the joint, provided the values do not vary by more 
than 10 percent. 



APPENDIX C 

( Clause 3.3.3 ) 

PEELING LOAD TEST 

C-l. APPARATUS 

C-l.l A tensile testing machine as prescribed in A-Ll with a rate of 
traverse 50 mm per minute shall be used. 

C-2. NUMBER OF TEST SPECIMENS 

C-2.1 Test shall be carried on 18 test specimens as prescribed in A-2.1. 

C-3. PREPARATION OF TEST SPECIMEN 

C-3.1 Take two belting strips of 3*0 ± 0*2 mm thickness and apply two 
coats ( see Note ) of the material over a length of 100 mm from one end 
of the flesh side of the strip. Allow the coated strips to dry till the coating 
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attains maximum tackiness. Join the coated strips together in such a 
manner that the free ends of the strips lie in the same direction ( see 
Fig. 3 ). Press the joint and air-dry or age the same as per the directions 
of the manufacturer to enable the joint to attain its full bond strength. 
Trim the test specimen to a length of 200 mm and width of 25 mm. 

Note — The number of coats of the material may be as agreed to between the 
purchaser and the supplier. 



100 



L 



BONDED SURFACE 



■100 



AH dimensions in millimetres. 

Fig. 3 Test Specimen for Peeling Load Test 
C-4. CONDITIONING 

C-4.1 Conditioning shall be done as prescribed in A-5.1 to A-5.3. 
C-5. PROCEDURE 

C-5.1 Fix the two free ends of the test specimen in the two jaws of the 
testing machine which shall be at a distance of 150 mm apart. The 
pawls shall be disengaged so that the pendulum may move to and fro. 
Start the machine and record the load required to separate the joint. 

C-6. REPORT 

C-6.1 The mean of the six values obtained for each test shall be recorded 
as peeling load of the joint, provided the values do not vary by more 
than 10 percent. 

APPENDIX D 

( Clause 5.1 ) 

SAMPLING OF LIQUID ADHESIVES FOR 
LEATHER BELTINGS 

D-l. GENERAL REQUIREMENTS OF SAMPLING 

D-Ll Samples shall not be taken in an exposed place. 

D-1,2 Precautions shall be taken to protect the samples, the material 
being sampled, the sampling instrument and the containers for samples 
from adventitious contamination. 

10 
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D-1.3 Samples shall be placed in suitable, clean, dry and air-tight glass 
containers. 

D-1.4 Each sample container after filling shall be sealed air-tight and 
marked with full identification particulars, such as sample number, 
date of sampling, batch of manufacture of material and other important 
particulars of the consignment, 

D-1.5 Samples shall be protected from excessive variations of temperature. 

D-2. SCALE OF SAMPLING 

D-2.1 Lot — In a single consignment all the containers of the same size 
drawn from a single batch of manufacture shall constitute a lot. If a 
consignment is declared or known to consist of different batches of manu- 
facture or of different sizes of containers, the containers belonging to the 
same batch and of the same size shall be grouped together and each such 
group shall constitute a separate lot. 

D-2.1, 1 Samples shall be tested for each lot for ascertaining conformity 
of the material to the requirements of the specification. 

D-2.2 The number containers («) to be selected from a lot shall depend 
on the size of the lot (jV) and shall be in accordance with col 1 and 2 of 
Table 1. 



TABLE 1 NUMBER OF CONTAINERS TO BE SELECTED FOR SAMPLING 



Lot Size 


N 




(1) 




Up to 


20 


21 to 


40 


41 to 


80 


81 to 


120 


121 to 


200 


201 and abov< 



Number of Containers 
to be Selected 



(2) 
3 
4 
5 
6 
3 

10 



Note — In the case of very small lots where the selection of three containers may 
be uneconomical, the number of containers to be selected and the criteria forjudging 
the conformity of the lot to the specification shall be as agreed to between the 
purchaser and the supplier. 
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D-2.3 The containers shall be selected at random and in order to ensure 
the randomness of selection, a random number table shall be used. In 
case such a table is not available, the following procedure may be 
adopted: 

Starting from any container, count them in one order as 1, 2, 3, 

up to r and so on, where r is the integral part of JV/w ( N being the lot 
size and n being the number of containers to be selected ). Every rth 
container thus counted shall be withdrawn to give samples for test. 

D-3. PREPARATION OF TEST SAMPLES AND REFEREE 
SAMPLES 

D-3.1 To ensure that the sample taken from each container of the 
contents, the contents shall be mixed thoroughly by shaking or by 
stirring or both. 

D-3.2 After the contents are thoroughly mixed, a small representative 
portion of the material shall be taken with the help of a suitable 
sampling instrument from each of the containers selected. ( The approxi- 
mate quantity of material to be taken from each container shall be about 
one kilogram ). 

D-3.3 In case it is not possible to attain a thorough mixing by shaking or 
stirring, small representative portions of the material shall be taken from 
different parts of the container with the help of a suitable sampling 
instrument so as to give a representative sample for the container. 

D-3.4 The material taken from each container shall be mixed well again 
and then divided into three equal parts, each forming and individual 
sample. One set of the individual samples representing the n containers 
selected, shall be marked for the purchaser, another for the supplier and 
the third to be used as a referee sample. 

D-3.5 All the samples shall be transferred to separate containers. These 
containers shall then be sealed air-tight and labelled with full identifi- 
cation particulars given in D-1.4. 

D-3.6 The referee samples, consisting of a set of n individual samples 
representing n containers selected, shall bear the seals of both the 
purchaser and the supplier. It shall be kept at a place agreed to between 
the purchaser and the supplier and shall be used in case of any dispute 
between the two. 



12 
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